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(57) [SJg] 

5$3&©ttttS5«'l 2 a, 12 b, 12 c, 14 a, 1 
4 b, 14c«r**WLfc*Rrc«ftttlOA f 10 

S*S»JC««E«^A»IIB*« (SAMffi) 2 8td 

n^>tcm^wtc:ii^$^tfcEi»s«3 6, 3 

I C3 4, 5 4^-C^$nfcffl»OT*f 1 a3i 
* 2 4as7Bj5fc3*lTV*$ 0 
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[jsnomittKH] 

[0 0 0 1] 

icbh-8. 

[0 0 0 2] 

MuTJSD , #Jx.tf«FBflB86 0- 1 5 6 4 3 0 

E*$;h/^s. r©^WcE^tiTv*8-^tr*i' 

■ **tTWKo*rtfc»*1-8 J: 5«S«c5B»Siifc* 
ttfcl* Sra«ttfcBfSoSJr ft lefts S-fr 8&tf>7 

[0 0 0 3] H&8B86 3 - 1 9 7 5 OS^WCttAfl 
-f^*"*— r/:ftSBII*SiVCV*8. ^(D^y^T-O? 

J-JBv^fioiBllTEIlSnfc*fto»c*»tto»tt 
ofl£lcttfi##i$]tcSofc*y y hsWIMtSivCV* 
#«#*rffiffiL-C^8. *?*f^:^*A-:/©«8 



#A«tttJcft:E*lc»A*ii8. 1S»coH 

LT^8 U - K«Kc®^>e>m^^W^$tLTM 
Six, «*©SW»awci:SS:lt*S-fr8wt^J:!J 

tti&8 0 
[0 0 0 4] 

tt*rt#AaofiSSr/h$ < 8 r 1 3ftS»E*fcfc»t8 
f*rt#A«BJoa*ftSrit*S-fr8±-CfiBT?*)8. 
L4*S6>&ffic«*i-8^ = fcra ^ J; &/j> 

£< LJ:3fc1-8i, «x.«±»Lfc»8BB86 0-l 5 

6 4 3 0#^«^E«SfL"Cl>8-^=tfaU— 

BP*irt»fil<Dfl:rtjfAtt03Bm*, JCE«**tT^8« 
* OjftBA^MKlR^XOMtt u >X^>C C D * ^ y 3? 

[0 0 0 5] 3gBHBB6 3-1 9 7 5 0 3#4**KlE«$ 

-^ft^rlBStTtfa-^tfortJL^Jc^y v h 

{c«ft$-fr8^^^fcTa i'— ^fctfcircaicttf-*— 
ttfttffcbl". Ceo <fc 5 ftil^OSUfrOT * 

[0 0 0 6] £rc»Wtt±e*ft<0T-CA£*U -CO^ 

7 x* * o*(0^-^^#aSr»A Jeff 5 i t 

H/B±+#lcffiffl i"8 r<h asawfcaMMS^tf*. 
u-^«r««i-8rt-C*>8. 
[0 0 0 7] 

[^®«r«?*1-8^cD#©] ±»Ufc@tt*«rt-r8» 
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[0 0 0 8] 

item] «s(cra^tt«cB«s4x*Bi:«c3gtt$ixTBf3e 
[0009] rtt&*ftoAAno«ft^flt«(fl»r^« 

[0 0 10] 

[»iojtlSfl] Bio (A) leu, w<o*WoJBio 

ttioA, i ob, -*«*.-cir*a. «»owmi o 
a, iob, •■•ttWSr«2o3fts«sic*tt«ir«ic* 

A, 10B, -o^JSBtt, «i«pTi«tt«Jt»«>^a 
-^ici^BtoixTv^dK ±E^»-:/ttHi TIM* 

[0 0 12] ±E±SWtt*BW^fcT»i'-*©$6fll 
»<B2o0)jJ5Ml OA, lOBT&So ^iSSOSfta 

1 0Attftsicra*ttticii»siifc3fl©naittiwf i 

2 a, 12 b, 1 2c*4A/-C*9. ftttttftMl 0 
AJCB»r*»ftttl OBt*fc«SlC|B^ftfC»«S 
ftfc3l@ORfg#a#l 4 a, 14 b, 14c^A/t 

[0013] ftttOftM 1 0 AORIftW 12a, 
12 b, 1 2 cO^lt HI© (B) iC^1-*D<, JH 



9, r*tldj:9j6»0»*«i OAtt±T*rt»c»*a 

[0014] »»*-ssmi o Bona^ffltti 4 

a, 14b, HcW^H HlO (C) fcjjrrtD 

k*2 o ta*(c»«t^n»«a*t(Dfflaow«ffl©± 
J: o RW-f 5fc&a i o b ttfe**fp«c»* g£ 

[0 0 1 5] BIO (A) , (B) , (C) KJK^-r 
*d<, S&orSftai OA, 10B, fflfttf) 
RIttSWl2a, 12b, 12cWl4a, 14 

b , i4c rt*-<d&* omm<DTffimz\tm&<D®& 

ttlOA, 10B, "•©«t>*«»C»V^fflLfc»«V^ 
9**2 4*»j«StfCV>8 # 

[0 0 16] Hi CD (A) lCJ4<*"t"Sn<, ftffi(D®& 
Ul 0 AOn»ttS«ri 2 a, 12 b, 12cO**0 
»*<0jJB^tt±B^ ^UWCfi^jaEffl LfcJt 2 6 tf&jft 

T\ S AMSt V % 5 ) 2 8#EI»Sjh/0>5. SAM« 

2 8 » ±ehb<&-« k ± 0 a *lt v * a j* * *tE s 

OfcJ:0»2 6*fcfc»SftTVvC\ »2 6*TR*R 
ami 2 a, 12 b, 12cfc#Lr**3(r«K*M»» 
icSftSft-cfca. SAMS2 

Ml 0B*>ite5BOH«tt«fi'l 4 a©JSBfc«fifc**l 
Tv*5»3 2 0)±jB3ttHJtt(cHSSixr^5o 
[0017J11CO (A) , (D) lc&<^-f*n<> SI 
#T aS&a 1 0 BOftfflORSHfcatf 1 4 a <Bfl*il 
*d£SixTi*S»3 2*Jcttfc«o«Ml OAO^ 
SAMS 2 8 0ADfMMM0 I C 3 4 t>IH2££ JX"C3o 
9> it 3 2*TSAM«2 8 0-$ga£ I C3 4ttRr* 

[0 0 1 8] BIO (A) , (C) iC&^-ffrK, » 

ars^^ai o Bftv*ttKRo«ft<z)»ftttoa» 

OP3«tttt«- 14a, 14b, 14c &tf-4>£* 
«T±«3ft>fe»»ia9*«llC^U-f*tfctt«lCtt I C 3 
4*»6«»Oj<Ml 0 A, 10B, —OBfa^jRllCAV> 

H*lcjEULfcE»*3 8ds«rilSix-Ci3 0, roEj& 
*3 8^^S^O^ftai 0 A, 10B, -(OS«aiC 

ftttr i c 3 4*>&aEftS£4 o»KULff|jtrflt« 
[0019] ar$&a 1 0 BO«»C0R^«SW 

14 a, 14 b, 14 cO^QflK-CJM^&ttttB 
9 ^Ffticifc 9 o *1*iifcffittfctt±E*'Mllc»^JEffl 
LfcflM 2tf»j£$ii'0*"C, *4 2tetttfg*fcEttte& 
KO»glvK (JEIT, SAM«i:V>5) 4 4#E@£H 
rv>a 0 SAM«4 4tt±E*«o-««cj:o»i*Sh 
ti^Jfitffi4 6tcJ;9ft4 2*W&#£ft-c^T, 

fl*4 2«t»'CRaH*»tt-l 4 a, 14 b, Uc^U 
S*#lfcfctt#ttfcS»&fcT&*. SAMt54 4 0- 
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&u<D9Gm<onmvtmt4 s *<Dmm\cMj$.ztix^z 
[0020J ±&tsh\m&i-zm&n<Dftm<DF]mtt. 

2^Ea$tvTV>T. Ej&g«5 2ttRg 

ftT^£ I C54^g?gi-^Sfta51 0BCD&OSAM 
&4 4<D— £S^ttK^L"Cl^5 0 ICS 411 
SAMfi4 4 0JD»M-Cfe^o 
[0 0 2 1] IP*), w(75^2S^-C^ x ^CDrSffiSU 0 
A, 10B, -^OSS^RIttMna, 12 
b, 12cMl4a, 14 b, 1 4 c &tf-CD£* ^ 
JSilfc m SrBf^*fP«c»* AO S AMfi 2 
8, 4 4, »-*s±E»**fTtoix5{E«BS:^tfJB*lRl 

ttgTH*CD?5Sft$C 1 0 A, 10B, -O**tj»^fio 

£2 8, 4 4, •••<D&mt&&&*tm\'tbtix^zm# 

»10A, 10B V -OfMIKlHttLfcttMlOB, 
•••^MWI^ffHa, 4 8 a, -<OH»C 
»«SJl-CV^S«3 2, 5 0, -«t»lCB«Sft-C*J9, 
*fc, wil'bjfeHORHttSWn 4 a, 4 8 a, -OJH 

fflc«fijs^rv^Ei»«3 8 ticBSSivo^ i c 

3 4, 5 4, — ICJ: 9 AHIMIfffgFil,S. 

[0 0 2 2] ftttOftAA 1 0 AOftB^HfttBS 1 

* s EB*iX-CV>T, ttftO«*ttl 0 A, 10B, -<0 
^0«SOR«ft«Wl2a, 12b, 12cMl 

4 a, 14 b, 1 4 c£t*"©rtttffira*lcHl*> 

(a) \z2&m&x^i-to<±&Litm*<D&m&*?tt 
^tr-zf/v^. 5 6 &9c$ii<D®mn 1 o Aa>&s«o0^ 

[0 0 2 3] rtlbS^O^-y/US 6«@1(D (A) 

tc^»-c^r*a<fiSo»ftfflsi 0 A f 10B, 

^^StORI^Wl2a, 12 b, 1 2 c&tfl 4 
a, 14 b, 1 4 c&Xf-"<DTj5frbZtlt><DT&<n$) 

*)&Z2 4 Lx^wxx^i-im < ±x<onmvtmt 

12a, 12b, 12cMl4a, 14 b, 1 4 c& 
[0 0 2 4] zti\z£*)m*<otr-7/v5 6tt, 

JHOBBad>6»*(Djat*«i oa, 10B, 
(c»v^A1-5»^tctt:^i, IS^MSiOA, 

10B, -^/r(OSSoP3gWl2a, 12b, 
12cltfl4a, 14 b, 1 4 c ftW-©/h«ktff 



ofctLTt), aftOR*««$tl2a, 12b, 12 
c&tfl4a, 14 b, 1 4 c &^/••*<Dft/^ffi/^<bgtt 
Zbft< ®£,\zM&fffiX±x<r>wm#n 

#12 a, 12 b, 12cMl4a, 14 b, 14c 

[oo2 5] ±»LfcBiojaw(!Ttt, m&vm&w 

10A, 1 0B, -^^iCiSiHi^SA 

M«2 8, 4 4, "-\zmMawthm&nniiBVtb#K 
»Sixr*59, 4SAMS2 8, 4 4, -ttBlffl&4 
0^e>IC34, 54, -«r^L-C»ttS*tTV^5E« 
£t£3 6, 5 2lCii«*tb§4-Ctt, ®1(D (A) 

02 co (a) iC7jr-r$Q< % xmeftirft^, eK^S3 

6, 5 2iCiiS$tl^fiC1-^ I C 3 4, 5 4, -|CJ:0 

S^iaii:§)f$^:iria^ ®2<D (B) ic^ 

[0 0 2 6] r*UlC«o-C»J61-5»»»l OA, 10 
B, ■••fc*fcB:«l«tt&«*>, fcS^ttjffSo^filcgf 
fe<Difmmt>tlZ> 0 ««^»T-t"5t45-SAM*g2 
8, 4 4, -ttiEIUttRKlKQ, *fcB^L3fct^aH4 

a, iob, -«:iBai«*K:a»rs. 

[0027] «^cDr§&Si0A, i 

0B, •■•Sr0rSO*rfi]tc»*$-a:5AOSAM«2 8, 

4 4, "«$g&4 0, 3 6. 5 2, -&tM C 3 4 , 

5 4, — #18&<07$&g&l 0 A, 10B, -CD^O^g 
#0RaWrtWfl 2 a, 12b, 12c RV 14 a, 1 

4 b, 1 4 cXtf-^HB±(CEfiSix*0-e, *» 
OR&fltgBUl 2 a, 12 b, 12cMl4a, 14 

b, 14cSr«S«Cilje**fc«^SAMtE2 8 t 4 
4, -EJISS4 0, 3 6, 5 2, -MIC34, 5 
4, HBJRSWn 2 a, 12 b, 12cjy 
14a, 14b. 14c ±OBfSOttJUc*JHJl«»S 

[!S2G>M6«] 03© (A) tCH, %2(DnMW<D& 

h«^= t:-^ ix- ^ teffiffl ztizm&<Dm&& 7 0 A, 

7 0B, •••0£MM*3*Sfi'tV^a. ro3HS«-Ctt, 
7 OA, 7 0B, -ttN i -T i*OjB» 

tt^^Ho^-f i7 irScfitfnx^ y f- v ^ 

t^^/^^TW:a»^W7 0A, 70B, 

[00 2 8] iB9>C#7 2tta*©»ft»7 0A f 70 
B, -OrtaSS+JCHlO (A) \Z 2 &m&X7jk'f1m 
< W JCOftB u-vX^CCD^^y ^EO^ V K 

[0 0 2 9] 9tm<r>m&% 7 0A(i±ffii:ffittas 7 4 ft 
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fMLtzmmo *)X% 7 6 (ci 0 4 o^>BSHfB*«fett4J" 7 
8a, 78b, 78c, 7 8 d (C»#«fCfflHJC#«$ 
nr*5f?, 3teHSO»fta7 0AOS*lC»SLfcWft9S 
7 0 B fttrtS<B«#« 8 0^8 LfcffiW§3 9 * # 8 2 |C 
J:No©BH(t*tt»»8 4a, 8 4b, 8 4c, ■» 
^»S|C»«*ix-CJ8 9, #TBt»Lfc»llll»7 0B«> 

fcffi«fc«:[fc»«r» LfcfcWffl 19 * * tc i 8 1H7£<o&<K> 

10 0 3 0] «»O»ft«B$7 0A f 70B, -0>1ftfta 
P»R1S?Btta»7 8 a, 7 8 b, 7 8 c, 7 8 d&tf 8 
4a, 84b, 84c, -Rt/-<D*ir tftfUBBafctt, 

(B) fc*-rtt<«R©»tt»7 0A, 7 OB, 
-0*4rJc^*SJtJ4:-f5fl|^ft7 4 f 8 0, -±Sr« 

a+&m&&M<o1Hk^1R («T\ SMAfii^5) 

T, *fcSMAtE8 6»-OjDj|S(Oik<OBI*t4V^|ffil** 

JHkflOtteOftl < W&(DKPmMVm» 7 8 a , 7 8 
b, 78c, 78d&tf84a, 84b, 84c, 
Xfi- ' • <D$z* O^JSffi (cEft $ Jit ^ 5 0 

[0 0 3 1] $§C<ar$*a&7 OA, 7 OB, -0>**tt 
Mt5SMA«8 6-KiIS$*U^>#£\ I2 3<7) 

(B) ^fiD<ittH«tt4r«t, % SMAS8 6 — (Ci£ 
1^SMA«8 6»-*BfSoa*«C»i»Sft5»*, 
IS 3<7) (C) fc*t<D<Bf«(D»*««Sr«*>, t>^T 
tt*rjt5"t-5*ft«7 0A f 7 OB, -fcifcBUJgttSr 
ft*), fc^VM^:figt^SB7 4, 8 0fci9 3r£©#lRHi:9r 

[0 0 3 2] at^*Tt*t#SAMfi8 6-lii» 
J»RfcR0, *fcSMM7 0A, 7 OB, 

o-Cfc*tt5+S«ft«7 OA, 7 OB, -ttittj|ft»«|C 

WW*. 

[0 0 3 3] roJUS^j-C^ S»(OSiai7 0A, 7 

o b, -*n i -t i jk<oim&&&m<n'<<<7ii*bm 

6&&&<D®&n7 OA, 7 OB, -Ortlfe 

cosher <osr--7/us 6 Sri 8 &< H>M**>Km 

[0 0 3 4] £rt:N i-Ti 3RO«3W4^K©/M >^ 

a, 12 b, 12cMl4a, 14 b, 1 4 cSV- 
trtiVlS. 2 2, »-»ci9«SK:Bftafti4lca» 



$3h/C^fcfcft<D»aS7 0 A, 7 OB, -tJWRE* 
ftSo »ftS7 0A, 7 OB, -fiHSO (A) fttf 

(B) fc«S:fcT^aito#iUWttiH3© (c) ic^ 

WCjSftZ SMAfi8 6 ICftfe 9 MR t - * SftmjftO 
WS7 0A, 7 0B, -0^#jlt«i-fi«K«7 
4, 8 0, -±SrJEfflL-CV>«. 
[0 0 3 5iaSO»ftS7 0A, 7 OB, 
»*+5»lllt-*K51«Sttftv^»*, EI3<£> (B) 

t-^*sgf«<Dja*(c:ft»SH5»g., §30 (c) ic 
*"rtD<Bf*©R*?gttS:ft*„ IH^TttafjS-rsjaSft 
SB7 0A, 7 OB, -tifcim^Srftt,, *5v>tt 
«Kn 7 4, 8 0 fc i 9 BrS^rRilcaf^oSSftisffto 

[0 0 3 6] »Kt-^^(Dii«*5jB.y^5t^jB c o» 

W7oa, 7 ob, —4r«orv^*ia«Lftv^praitt 

aMS«o^a-^9MtjciortJ*«:i-5»ft«7 o 

a, 7ob, ••■ttiw»*ica»-r5 0 

[0 0 3 7] £^JSlS«<0i§£\ Ni-Ti *<D«»tt 
^fi(D/^^P,I»OSftS7 0A, 7 0B, •»* 
-ftftCMt 5^©fflll:aftO»fta 7 0 A, 7 0 
B, •••fcJWSL'ClMtoS AM«8 6-£&£L-Ci«B 
U *fc»ja?"f5«*SB7 0 A, 7 0B, •"KHOftH' 
4»iitf4e>4v^«2OSt«0!lo»&^it'<5t. SIM 
t^MU *fc#«t5»M7 0A, 70B, 

tt4»X«r4«ii-* r £ tt< w»ffi*sa>e>-cfc 9 % 

*fc«*.tf«»»Sr««LT»ift»7 0A ( 7 0B, - 

[H4 03RMM] RfcB4*#l!(l/c, :©»W<oSS4 

[0038] t£&z<D±mn<Dm*mmtt& 1 

ur ufcsg i <omm<om*wk t n c-cfto-e, 

4 left, RttTSttMSl 0B©ft*lcSblcB»1-6 
»ft»10C<Dt|»(DnS«SWt4 8a f 4 8 b, 4 8 
ct>**iVC*l»K r*l6OflKftttjfeHe0»*ai 0C 
0«»<DRStttSWl 2 a, 12 b, 1 2 ccDflligt^ 
CCJbB, WkORKWV*ri2a 9 12b, 12ci: 
*ao««Jcrtt*ao#aaflF-»SrE L**Uco^T<Df£ 

[0 0 3 9] r®»flttttft®RiSi«5i OA, 10 

b, ioc, -o^irBfjtojsrrtifcWftg-ftsakoT 
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CO^S^J-Cfi, ltfi£L£Sfno|gJfeW<OSAM 
S2 8, 4 4, -fcffcbO, «E3A«»«<0«ttB«^ 

(»T, SAM7-<iri^5) 90a, 90 
b, 9 0c, 

[0 0 4 0] SAM!7^t90a f 90b, 90c, - 
HU H4 60 (A) , (B) , (C) fc*im<«ft<D» 
tt«10A, 10B, 10C, -©^(0«ORS« 
ffltf 1 2 a , 12b, 12cWl4a, 14b, 14 
c3«M8a f 4 8 b, 4 8 cM-<D^@Ii:i*|: 

mm-tz>m&&i obmi oc&u^<ojte®<oR»R 

<Mfl 4 aftlM 8 aXtf-"<D#JSfl^tC»J*Sftfc« 
fflASU&R<0*9 2 a, 92b N 9 2 c, -*tcEB$ 
tl, Hft©niSltt<Bttl 2 a, 12 b, 12c&tfl4 
a, 14b, 14cM48a, 48b, 4 8cRtf- 

»92a, 92b, 92c, -4>K:fitttS*VCV^&. 
[0 0 4 1] ^IEMr^»9 2a, 92b, 9 

2c, -<Dq*<Dmv&5h<DttL* m^mc^xnKi^ 

[00 4 2] SAM!Mir9 0 a, 90b, 90c, - 

<o**ra\ a*»c«s?-r*»fttti ob, 10 c, -<o 

^OMoRiftS^Ha, 14 b, 14cM4 
8 a, 4 8 b, 4 8 cXtf-^JSffi±JC**Sn«» 
<DrS&&10A, 10B, 1 0C, •••4>SMUcA**^lt 
«l-JEWLfcE«»9 6 tlcEllSft«jtr««J^ 
<fc 9 @££ftfcE&g#i 9 8 M<fc «9 ±Ei*OH^L4 

[0 0 4 3] SAMy>ft90a, 9 0b, 90c, »• 
Siift^a^ 04 co (A) fcSiHK, 
*tJS-*-5»tt<Bl 0 A, 10B, 10C, 
ft©R»ttSffl2a, 12 b, 12cMl4a f 1 
4 b, 14cfttF4 8a f 4 8 b, 4 8 cfttP-fcitlt 

El4co (A) ottlBJ: 9 



:o»ia5SMA/^yi o oco^ft^^^^ 3 

5<D (B) lC«^<E*LTV^gf3g©j»*»Ri4 

So 

[0 0 4 9] SMA/V^l OOOBrCoWiDRK^iC 
»^«cM-ricr±ac^««&jBl 0 2*»6SMA/V^l 

0 0 *^o**00»*:flt jh-j-a r. t K ± 9 ±E*»K 

[0 0 5 0] r©a*«rfiJffl.LT»4«)*»W^j3lta 
&&<0?$E&a$ 1 0 A, 10B, 10C, -^^W 



&SB10A, 10B, 1 0 C, (D«»<&PJ«# 
12a, 12b, 12c St/ 14a, 14b, 14 
cXtM8a, 4 8 b, 4 8 c Jttf-fc §#cD^fC?[ * 

[0 0 4 4] :hfc«otjWStS*ttlOA, 10 
B, 1 0C--f> *4V^tt3JfSo* 

7-TiT9 0a, 9 0 b, 9 0 c, -ttHH»«fcR 0 , 

*fc1SS:^^ft$ei o A, 10B, IOC, -O^WBBB 
OA, 10B, -t>*fclB»»*fctt 
[0 0 4 5] roj|J6«-Ctt, SAM7^t90a, 9 

ob, 9 0 c, -o&mi)i:*t&i-z>m&ni oa, i 

OB, 10C, -<D?S*©AlCffiffiUTV^^-C, SA 
MS 2 8, 4 4<oa**S:Jta;l-a»ftai OA, 10 

b, ■••^«*o»^cttfflLrv^s9trJ^o^Bl<o3a6«<o 

[£5<&£lMf!|] :o*WJlt »4©3BHWc*3»t5 
SAM!7-fir9 0a, 9 0b, 9 0c, -XtfEI»a« 
9 8fcftte9, 05(0 (A) ICiR$jhTV*5*D*ffl*V> 
«fcbofc»u**ttwjettE1t'&*»^^ (BIT, 
SMA^T'i^p) 100^ C05rtaiCgf^oatft: 

[0 0 4 6] SMA^V^lOOttiBlft^JRtBfSOR 

«*B©«*i-±Ej«#t j^urajRrsft^^ 1 

0 4a5@£$tvtl>5 o 

[0 04 7] wOHlSfl»|-Ctt«E^« 104lti (F e ) 

(N 2 ) iff** (H 2 ) TfcS. KflEftJMU 0 2^ 
feSX (N 2 ) RTf&m (H 2 ) diSMA^/1 0 0 
4Uc0^Sft*fctett&JRi O4<0« (Fe) £fi*T<D 

[0 04 8] 



Fe 
i 

[0 0 5 1] tztoznXMWvtt* f&m&m 104^6 
& (Pt) fcU **tt»Hl 0 2 36»6)ttieSix«aE* 

(H 2 ) RtfBV% (i 2 ) fcLTt), 
fil 0 2^bSMA^7'l 0 Otf^wnbcoSt^Sr^ 
£ t \Z £ *) ±S6 Lfcio < « A $ #fcv ^Uftotem 



[0 0 5 2] z<D*tt<ofc¥EJ&ft&>T<o£ov*>z 9 

p t 

i 

2 ocoa$#<£>rt^®lC 2 OOfcZic&ft 
1104a, 104b, «i«±34Lfcft (Fe) Xtf 
(Pt) , B^L4^8fEflc«J&jl^6 2 

O0*BS«C«45*Jt^JRl 0 4 a, 1 0 4 b <!: L 
XMtr£C«fl£lCj|ftsm. «*.tf±»Lfc* (F 
e) (Pt) #2o©ffiZfc*ft5»«teJli 

0 4a, 104b <DWr£\atmm (N 2 ) (H 
2 ) (H 2 ) RTfZtm 

(I 2 ) com^^it, *SMA/<^7l 0 0 

SAM!7^t90a, 9 0b, 9 0c, -RtfESSfi 

9 8ICft:bg, ®7£> (A) {C^$HTV>S$D# 2fi^ 
JiMfcEtt&£*k<>f7 (JEJLT. SMA^/iV^p) 1 

10, 112 t/M^SMA/>V/l 1 0lC*3£S*Lfc 
*D«lfflfc-^ 1 1 4aMJSffl*;h/0^. 

[0 0 5 3] /J^SMA/^^1 1 0 k±&(DSMA 
✓V7l 1 2 tf4«SlC*ttofca«T?ttSlC*ftofc 
#lft^»*+SJ:5E»$iiT:te*K *^(C3g«>bixfe 

BfSotaftic4s*"CttH7o (a) ic^sttr^siD 

[00 54] ft*/J%a<0 S MA/^ 7 1 1 0 tfBrJEoW 

**rff 5«a*Wt*SosMA^7i l 2#9f£offA 

^TIS S aURfflt— ^ 1 1 4fcS*UM8©SMA/<-f 
71 1 0tfBf]E«)Ulcgiai-«&/jN8^)SMA/^7 

1 10tti7<D (B) KC9^1to<Bf«^AlcB%off 
ft^rtT^o wixtcJ:9*fiosMA/V7l l 2fc*fc 

/J^OSMA/^/l 1 0^»ft"t--5*JC«t9/JvB<OS 
MA/^7l 10fcttldRli:*|«iKH»*r8, 
[0 0 5 5] iD&fflt-* 1 1 4^(Di§m£:$e>lCj® 
tt> ^SMA/^^l 1 2^^jag{cPJ^-f 5 
fc*&<0SMA/<>f 71 12ttl2j7<D (C) IC^1-Jd< 

1 2^^|Efe-f ^*'fp]li/h : S^SMA^><7l 1 0ri*}§& 
1*8*«l4:*ft5» % ^OSMA^VT'l 1 2te»rffi 
a^/hSOSMA/^71 1 0£!3 t^^<^!OSM 
A/^7l 1 2*s»*i-«*W:/ha^SMA^7l 1 
o^ft-r^^j^i? t>*fv*©-e* ^OSMA/V/ 
1 1 2©»*{Cfct4wjNgoSMA^-f7l lOtjc 
gOSMA/^yi 1 2iWi:#fflfc*ft1-S« 

[0056] auRfflt-^i 1 4^oa«*s»ihsix* 

&<D S MA/^ 7112 <Oja«AS0fS«3ffl* «t 9 *><£T 
tSfc*80SMA^ri 1 2^3f3S<D*^tC»*-f 



5yJ&3g£Lft<ft9, *gOSMA/V^l 1 2 tt/h 
&<DSMA^V7l 1 0&m&i-5t}\Z£V/h&<DSM 

a^V7i i o t tticmi:*rs»c»fti-5j:5ic4 

£o /MOSMA^^l 1 O^J&aasgrfifcia&J:?) 
tfiT1-5t/hSOSMA^V7l 1 0&1gi&<Dljfi\Z 
*ft-f5AS:J8*U*<49, /MOSMA^^l 1 
0ft*8©SMA^^l 1 2 i tt>fcH7flD (A) (C 

* * tit v * 8 to t iUM^R 5 . 

[0 0 5 7] rOHMm l*lRl^O**it3w 

c»7^wt«i] :wat«wt, »4^jUfi«tcfcjt5 

SAM^t90a, 9 0b. 9 0c, -AUEIftfiK 
9 8lC«;b«9, 0 8<£> (A) JC*S;h/C^ 3*0 
J£RE»££fi/«*f 7 («T* SMAas-/ 7&v*5) i 
2 0 t/J^SMA/^yi 2 0*s#ASn-«*SH* 
Siifc*ao»«Ett^^«^7 (KT, SMA^ 
7irV>-5) 1 2 2 &£ft&'M£0SMA/{'f 71 2 OR 
^OSMA^Vyl 2 2 0H^SttTV^V^«|c 

[0 0 5 8] /J^SMAaV/1 2 0 t±'&<DSMA 
^V7l 2 2 tf4ftSlC*4ofcia*-C»S*C»ftofc 

Bf£©fltffc4**-er±Hi8© (a) t^sjx-o^ft 

[0 0 5 9] 4*J/M£*> S MA^V 7120 dSgf^oR 
*SrfT5ift*tt*gOSMA^7l 2 2#grJgG>»tt 
*ff5MJ:9 t>ffi<RJ££*i"C^3. r^HIMCib 1 
l>Ttt, /I«OSMA/^^l 2 0 fc*iWSMA^ 
71 2 2 fcolBfcmfeoH«Lftv>tt«d>6H^Uft 

<b (A) (C^^iL a rv^S/h&OSMA/V7l 2 00— 
«^6tt«^&B9Lftv^iUcftlft9StCK$ftS. ± 
IB»*lcj:9/hSosMA/V7l 2 0*sgfSO*ft* 

t? 5 a«fca«i-a t /hao s ma/^v 7120 
co^AJc0f3toA*SrS5o :hi:i9*iosMA/< 

W 71 2 2 t>*fc/hSOSMA^7l 2 0 

* ic J: 9 /JnSo S MA/V 7 1 2 0 i £ lefs] C^fric 

[0 0 6 0] ±Ea*oaSS:Sfejc±*S^ 
SMA/V71 2 2*5af^fift^ai3ai-5i*1i(DS 
MA/^/1 2 2ttgfSo*A(CBf^O»ft«rtT5. * 
8WSMA/V/1 2 2*5»*-r«^ffttt/hao!>SMA 
/nV71 2 0*s»*i-S*l*(Ii:*ft5^ ^SMA 
*4 712 2 tt*rBiW#S'hft0> S MA^V 7 1 2 0 J: 0 
tW<*SOSMA/V/l 2 2*s»*1-S*tt/ha 
<osmaaM7i 2 o*s»*i-5*j: o t>**^o-e. 
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A/Wn 2 0 t*8(OSMA^^l 2 2imC*fRj 

[0061] ^Lft^m&&&^&frhom&<D&t& 

^ t{BT1-St*aoSMA^V^l 2 2#3f« 

-r^i 2 2wm<DsuA^yi 2o^»»-r 

j^/J^cdsma/nV^i 2 ot£fclcmi:;*-fttC7$& 
"T5i:5iw^S e /hgoSMA^VT'l 2 OOffltftfgf 

A'Wfl 2 0{±*S<DSMA^n 2 2ir<htiC[§] 

8 co (a) «c^sftr^5to*iiGi»»iftfca»i-a Q 

[0 0 6 2] ro**«-CtW»<7)Jg6©ltl6«0»^ 
&9iStiX\i*& 9 

MA/V y 1 2 0 , 1 2 2 C0£* ©rt^JBffiOBfaoft 
2 4fcB*+3£fcfcJ:»K 2ficoSMA 

^^1 2 0, 1 2 2 <Dmfe<DU&-?®& 
[0 0 6 3] *§©SMA^^1 2 2fcJ8V^-Crt«B 
1 2 4^K$hTV^6S»m«S|g%Wi«iKf|e|c 

[0 0 6 4] /hg^SMA/^^l 2 0<O^SB<0»HR 
#12 4tt, *SOSMA/^^l 2 2*Wtt1-Sia* 
tC*-e*a©SMA/V^l 2 2i/]^iOSMA^7 p 
1 2 0 t©BBoiKB«:«ix5«i*©ffl**±#S*i*:» 
*SOSMA/V^l 2 2 iutWfti-sjaflE* 
fiwM©SMA^^l 2 0*8t*o±B!a*K:J:9 

[0 0 6 5] 

[Hi] (A) ttr^neftieJtjBflKttofcfB 

(B) tt (A) OB-BllfcftofctfBB, (C) tt 
(A) ^)C-CllK»o*:»fBB, *t (D) II 



(A) ©D-D*C»ofcKBBTfc<5. 

[82] (A) fiHKD (A) C^^titSl^Wj 

fc*-ttB»B-e*>0, ZLX (B) flBKD (A) teS 

&nntot:fi<>x^zft&z9iRmzftTm»sxb 

[S3] (A) ttr©»WO»20iafc«K:ftofc*H 

(B) tt (A) O^2O^JS^JC0^g^C0*SO^fta5 

L-C (C) « (A) C0^2COH»JO^iiac03tS^ 

[B4 ] (A) ttro«W^»3 0*Hl«{CtSofc#H 

(B) ft (A) OB-Bj»jCftofc»BB, ^rUT 

(C) tt (A) ©C-cUfcJBofcUrBB-CfcS. 
[US] (A) tt£O«H<0fM©fStt«fc«ofc*^ 

t«^*tt^««tft#»«tE«^V 

fc SrJgttEtt'frA/^ ^tfiOMKfctttf 
fcttB-0*-f«Wk -£LT (B) r±ftfttK£tt*>b<0 

**/V^*r*+iHBB-efc«. 
[0 6] rco^co^5coHJS0i)^ofc#Mgp-r^t o 

IB 7] (A) M:r«>«n^]B6 0XlktfHc{£ofc^B 

^/nv snfciDjiRffl t - * = w a- fc 

•■C*+«»fBB, (B) tt/hSO*ttE«^^<-r^ 
* AlMffi t a A4>ftMUC J: 9 ff fe<D® & £tr 5 tt 
BSr^i-ftaB, ^LT (C) f**&0>*4fcEtfrfr£'* 

>f 7&tmm t-*=2j /wmmz x^m&om^n 

5«MI«:*+l»aBT?*>a. 

[08] (A) ttrO»W©JR7 0St*««Cfi6ofc#B 
T (B) tt^05IK^»8 0||jli«jC^ofe#B8fl!'r= 

^^offlB$tufc^«a%ia»ttffi-c^i-wwfBB-c 
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3b <5<» 

10A, 10B, lOC-fSftSB, 12a, 12b, 1 
2 c, 14 a, 14 b, Hc-RWW, 16-® 
JStf, 18-fy % 2 0HMftH\ 2 2-b°> > 2 4- 
9J0*#, 2 6-1, 2 8-)NlteiMKOMV« 
(SAMfi) , 3 0 3 2»* 3 4-1 

C, 3 6-ElUE*u 3 8-BMft* 4 0-Elft£«u 
4 2-», 4 4 »^S5«^^S<0lBS^fi (SAM 
<E) x 4 6-jf$tfi, 4 8a, 4 8b, 4 8c-RI 
5 0-t8, 5 2-iSi»S«, 5 4-IC, 5 6 
7 OA, 7 0B-»tttt. 7 2-®*)!K 

mi] 



7 4 7 6-*Wf«l9^t, 7 8 a, 7 8 
b, 7 8c, 7 8d-«HffiflH*«Mh 8 
8 2-ffiW^f, 8 4 a, 8 4 b, 8 4 c -ftRflf 

8 6-«^MfV^ (SMAS) , 
90a, 90b, 9 0 c-««JE«^l7^ir (SAM 
tMir) , 9 2a, 9 2b, 9 2c-«, 9 4-flS;t 
*u 9 6-ffiStffc, 9 8-iBilSffi, 10 0-*ttE» 

^K/^/(SMA/^y) , i o 2-m»^m. 

1 0 4, 1 04 a, 1 0 4 b-ttjK&JR, 110, 11 
2-«ttSBtt^Afl^-f^ (SMAaV^) % 1 14- 
Al*fflt-#, 1 2 0, 1 2 2-"«ttE«££§M'f 7 

(smaav/) % 1 2 4-wmwr. 

[112] 




[04] 




(72) 3S8l!# «B 8t& 

m«i5iSS«Ett*-«2TB43S2-§- tfl) 
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ARTICULATED MANIPULATOR 

Publication Number: 06-320473 (JP 6320473 A) , November 22, 1994 
Inventors: 

• ADACHI HIDEYUKI 

• KANEKO SfflNJI 

• HIRATA YASUO 

• UEDA YASUHIRO 

Applicants 

• OLYMPUS OPTICAL CO LTD (A Japanese Company or Corporation), JP (Japan) 
Application Number: 05-109569 (JP 93109569) , May 11, 1993 

International Class (D?C Edition 5): 

• B25J-018/06 

• A61B-001/00 

• B25J-017/00 

• G02B-023/24 

JAPIO Class: 

• 26.9 (TRANSPORTATION— Other) 

• 28.2 (SANITATION— Medical) 

• 29.2 (PRECISION INSTRUMENTS— Optical Equipment) 

• 36.1 (LABOR SAVING DEVICES— Industrial Robots) 

JAPIO Keywords: 

• R098 (ELECTRONIC MATERIALS— Charge Transfer Elements, CCD & BBD) 
Abstract: 

PURPOSE: To provide an articulated manipulator which is constituted to facilitate insertion of a cable 
for an end effector into an internal hole even when a diameter is reduced and be brought into a sufficient 
practical use. 

CONSnTUTION: A plurality of curved parts 10A and 10B having a plurality of annular members 12a, 
12b, 12c and 14a, 14b, 14c, respectively, concentrically intercoupled and curved in a given direction are 
linearly arranged and the adjoining two curved parts are coupled to each other in a manner to be curved 
in directions different from each other. Each of the curved parts 10A and 10B comprises an elongated 
sheet (an SAM sheet) 28 made of a shape memory alloy to selectively curve the curved parts, 
corresponding to each other, in a given direction; and a plurality of actuators consisting of wiring base 
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sheets 36 and 38 electrically coupled thereto and ICs 34 and 54 for controlling heating. A notch 24 
linearly extended along the central lines of a plurality of the curved parts 10A and 10B is formed in a 
plurality of the annular members 12a-12c, and 14a-14c of a plurality of the curved parts 10A and 10B. 

JAPIO 
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